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Objective. The aim of this study was to perform a systematic review on the effectiveness of dance-based programs in patients with
fibromyalgia, as well as calculate the overall effect size of the improvements, through a meta-analysis. Methods. The Cochrane
Library, Physiotherapy EvidenceDatabase (PEDro), PubMed, TRIP, andWeb of Science (WOS)were selected to identify the articles
included in this systematic review and meta-analysis. A total of seven articles fulfilled all inclusion and exclusion criteria. PRISMA
guidelines were followed in the data extraction process. The level of evidence was established following guidelines from the Dutch
Institute for Healthcare Improvement (CBO). Results. The studies were all randomized controlled trials, but not double-blind.
Duration of dance programs ranged from 12 to 24 weeks. Sessions lasted between 60 and 120 minutes and were performed 1-2
times per week. The overall effect size for pain was -1.64 with a 95% CI from -2.69 to -0.59 which can be interpreted as large. In
addition, significant improvements were observed in quality of life, depression, impact of the disease, anxiety, and physical function.
Conclusion. Dance-based intervention programs can be an effective intervention for people suffering from fibromyalgia, leading to
a significant reduction of the level of pain with an effect size that can be considered as large. However, findings and conclusions
from this meta-analysis must be taken with caution due to the small number of articles and the large heterogeneity.
1. Introduction
Chronic pain conditions are responsible for the loss of quality
of life and the increments in health care costs [1]. It also causes
disability at work, generating periods of absence from work
and early retirement [2]. The World Health Organization
recognizes chronic pain as a public problem around the
world. A systematic review showed the increasing prevalence
of this condition, with 34% in low-income countries and
30% in high-income countries [3]. Fibromyalgia is one of the
most common chronic pain diseases. It is characterized by
widespread pain and stiffness, which persists for at least three
months along with other associated symptoms such as sleep
disturbance, poor physical fitness, cognitive impairment or
anxiety, and depression [4]. In the European population
(Spain, Portugal, France, Germany, and Italy) the estimated
prevalence of fibromyalgia is between 2.9% and 4.7% [5].
Physical activity is a relevant therapy for the primary and
secondary prevention of different chronic pain conditions
[6], having specific benefits at reducing pain and increasing
mental health and physical functions of people with chronic
pain [7, 8]. Nonetheless, physical exercise is the nonpharma-
cological therapy with the highest level of evidence to reduce
fibromyalgia symptoms [9]. Among physical exercise genres,
dance has emerged as a relevant therapy to improve quality of
life [10], cardiovascular mortality [11], or motivation to exer-
cise [12] in special populations. Apart from the improvements
associated with most types of physical exercise, dance com-
prises rhythmic motor coordination, cognitive, emotions,
affection, and social interaction [13]. Besides, the artistic and
creative components lead to further therapeutic benefits due
to the integration of the bodily exterior with the psychic
interior [14]. However, there are different types of dance
that only involves the repetition of movements and lacks of
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creative, artistic, or emotional components. Thus, it could
be possible that benefits from those types of dance are
somewhat limited to the improvements of other physical
exercise alternatives.
The artistic and creative concept of dance may be close to
the notion of “creative arts therapies”, which are interventions
that use artistic media to approach the participant on a cre-
ative level andmay have benefits in different populations [15–
17]. Through dance, patients can perform physical exercise
but also develop the sense of self-control, which can lead to
a decrease in feelings of anxiety that may contribute to the
development of stress and pain experience [18].
There are numerous concretions of the social and cultural
phenomenon of dance. Among those types of dance that
fulfill with the previously mentioned concept of artistic
and creative dance, we can mention the Dance Movement
Therapy, Biodance, Aquatic Biodance, or Belly Dance. The
AmericanDanceTherapyAssociation (ADTA)definesDance
Movement Therapy as the psychotherapeutic use of move-
ment to promote emotional, social, cognitive, and physical
integration of the participant. Biodance involves the move-
ment accompanied by music, inducing experiences capable
of modifying the organism at the physiological, affective,
motor, and existential levels [19]. Aquatic Biodance adds
the benefits of water-based exercise programs [20, 21]. Belly
Dance is an ancient form of dance which may promote
physical rehabilitation, relaxation, social support, and body-
mind connection [22].
To the best of our knowledge, there is no systematic
review of the literature on the effectiveness of dance-based
programs in patients with fibromyalgia [23]. Only one scop-
ing review has been published in this area. However, in this
review, authors did not report the effects of the included
articles.
Therefore, the aim of this study was to systematically
review the effectiveness of dance-based programs in patients
with fibromyalgia, as well as calculate the overall effect size of
the improvements through a meta-analysis.
2. Methods
The PRISMA (Preferred Reporting Items for Systematic
reviews and Meta-Analyses) [24] guidelines have been fol-
lowed to conduct the present systematic review.
2.1. Data Sources and Searches. The Cochrane Library, Phys-
iotherapy Evidence Database (PEDro), PubMed, TRIP, and
Web of Science (WOS) were selected to identify articles
included in this systematic review.The search was performed
using the keywords “fibromyalgia” and “dance” together with
the logical operator “AND”. Search engines were configured
to only present clinical trials. Duplicate articles were manu-
ally excluded. Figure 1 shows the procedure performed for the
selection of articles. These processes were developed by one
author (AMG) and checked by another (JCA).The searchwas
ended on June 20, 2018.
The articles were included if they met the following
inclusion criteria: (a) the intervention program should be
based on dance, (b) the target population were people with
fibromyalgia, (c) the study was a randomized controlled trial
(RCT), and (d) article was in English or Spanish. The follow-
ing exclusion criteria were set: (a) the study was presented
as a summary at a conference or seminar and (b) dance
interventions involved only the repetitions of movements
without a creative, emotional, or cultural components. This
last criterion was previously used in a recent systematic
review focused on the effectiveness of dance interventions
to improve health in the elderly. That study defined dance
as a form of artistic expression and excluded aerobic fitness
classes taught to music, such as Zumba and step-aerobics
[25]. Therefore, in the current systematic review, two studies
[26, 27] were excluded because they were based on the
repetition of Zumba movements.
2.2. Risk of Bias. To evaluate the risk of bias, the PEDro
scale [28] was chosen due to its ability to provide an overall
assessment of the external and internal validity of studies in
the field of physiotherapy and health. Table 1 shows the results
of included articles.
2.3. Level of Evidence. The level of evidence was established
using the guidelines from the Dutch Institute for Healthcare
Improvement (CBO) [29]. The results of each of the articles
are shown in Table 1.
2.4. Data Extraction. Data extraction was performed by one
of the authors (AMG) and then checked by another author
(JCA).The following informationwas extracted: participants,
intervention, comparisons, results, and study design (PICOS)
following the steps of the PRISMA methodology. Table 2
summarizes the main characteristics of the sample, as well
as the type of interventions performed by the control and
dance groups. The details of the interventions, including
durations of sessions and programs, the frequency, total time
of interventions, and activities included in each session can
be observed in Table 3. The effects of dance on pain can be
seen in Table 4, while Table 5 summarizes the effects on other
variables.
2.5. Statistical Analysis. A random effects model was
employed to measure the effect of dance-based programs
on pain. Table 4 shows the results of each study on this
variable. The treatment effect was calculated as the difference
between the change in the dance group and the change in
the control group. Effect size was calculated with typical
means and deviations before and after treatment [30]. For
the meta-analysis, the magnitude of Cohen’s d was defined as
(a) small, for values between 0 and 0.5, (b) average, for values
between 0.5 and 0.8, and (c) large, for values greater than
0.8. Heterogeneity was assessed by calculating the following
statistics: (a) the Cochran Q-Test p value, (b) H, which is
the square root of the Cochran Q-Test statistic divided by
degrees of freedom and (c) I2, which is the transformation of
the statistics used to determine the percentage of variation
caused by heterogeneity.Themost common I2 scale considers
values lower than 25% as small heterogeneity, values between
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Figure 1: Study flow diagram.
25 and 50% as mean heterogeneity and values greater
than 50% as great heterogeneity [31, 32]. All analyses were
conducted usingMicrosoft Excel 2013 and the toolMeta-Easy
[33].
3. Results
3.1. Article Selection. Figure 1 shows the complete process
followed in this systematic review. A total of 26 articles were
found in the electronic databases: the Cochrane Library (9
articles), PEDro (5 articles), PubMed (4 articles), TRIP (3
articles), and WOS (5 articles). Thirteen of those article were
removed because they were duplicated and two because they
were literature reviews. Of the remaining 13 articles, two were
eliminated because they were guidelines and two because the
intervention programs were not based on integrative dance
(Zumba and aerobic dance). After this exhaustive selection,
seven articles were included in the systematic review.
3.2. Risk of Bias. Table 1 shows the risk of bias of the articles,
through the score obtained in the PEDro scale. The scores
of the articles ranged from three to eight (the maximum
score of the scale is 10). The mean of the scores was 5.27. The
worst results were obtained in the items: 5 (“all subjects were
blinded”) and 6 (“all the therapists who administered the
therapy were blinded)”. The best results were obtained in the
items: 1 (“the election criteria were specified”) that represents
the external validity, 10 (“the results of statistical comparisons
between groups were informed for at least one key result”),
and 11 (“the study provides timely and variability measures
for at least one key outcome”) that both represent statistical
validity.
3.3. Level of Evidence. The level of evidence in each study is
shown in Table 1. All the articles had a level of evidence B,
because they are comparative studies but not double-blind.
3.4. Characteristics of the Study. Tables 2 and 3 show the
characteristics of the studies following the stages of PICOS (P:
participants; I: interventions; C: comparisons; O: outcomes;
S: study design) established by the PRISMA methodology.
The sample size of all the articles as a whole is 335 patients
with fibromyalgia.
3.5. Interventions. Table 2 shows the different protocols of
intervention in the dance groups of each article: two of
Aquatic Biodance, two of Biodance, two of Dance Movement
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Table 2: Characteristics of the sample and the protocol.
Characteristics of the Sample Protocol
Study/Year Size (N) Age (SD) Control GroupTreatment
Dance Based Group
Treatment
Bojner-Horwitz, E. et al
2003 36
∗ 57 (7.20) None Dance MovementTherapy
Bojner – Horwitz, E. et al
2006 36
∗ 57 (7.20) None Dance MovementTherapy
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a water temperature of
29∘C, preceded by a
shower at 33-35∘C.
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Biodance in a pool with
a water temperature of
29∘C, preceded by a
shower at 33-35∘C.
∗: n for the analysis of the effect of the treatment; ∗∗: n for the analysis of the intention to treat effect; EG: experimental group; CG: control group; N/A: not
applicable; SD: standard deviation.
Therapy, and one of Belly Dance. This table also shows
the protocols of the control groups in each article: four
do not perform any alternative activity, two perform an
exercise program based on stretching, and one performs a
multidisciplinary exercise program.
Table 3 shows the durations and frequency of the dance-
based interventions and a summary of session activities.
Intervention durations ranged between 24 and 6 weeks. The
weekly frequency of sessions is between one and two days,
and the durations of these are between 60 and 120 minutes.
The longest therapies were developed by Carbonell-Baeza A.
et al. (2012) and Baptista A.S. et al. (2012), both with 32 total
hours.
3.6. Measures and Effects on Pain. The effects of dance
therapy on pain are shown in Table 4, reporting the change
in each instrument. Five of the articles used a Visual Analog
Scale (VAS), where three articles reported significant changes
after the interventions [34–36]. This would mean a level of
conclusion 2 according to the CBO [29].
In four of the articles, the Fibromyalgia Impact Ques-
tionnaire (FIQ) was used to measure pain. In three of them,
significant changes were obtained [35–37].
In two of the studies the McGrill-Melzack Questionnaire
was used to measure pain. In the study by López-Rodŕıguez,
Castro-Sánchez, Fernández-Mart́ınez, Matarán-Peñarrocha,
and Rodŕıguez-Ferrer [35] intragroup significant reductions
were observed in the dance group while López-Rodŕıguez,
Fernández-Mart́ınez, Matarán-Peñarrocha, Rodŕıguez-
Ferrer, Gámez, and Ferrándiz [36] reported between groups
significant differences.
In addition, in four of the articles the algometer was used.
In two of them there were significant changes [36, 37]. In
the study of López-Rodŕıguez, Castro-Sánchez, Fernández-
Mart́ınez, Matarán-Peñarrocha, and Rodŕıguez-Ferrer [35]
the total score of the algometer is not reported, with the
comparison with other articles being impossible.
In two of the articles the SF-36 was used to measure pain.
In one of them, authors reported significant changes [34].
Bojner-Horwitz, Kowalski, Theorell, and Anderberg [38]
also reported significant changes in the Global Assessment of
Well-Being and Pain.
3.7. Measures and Effects on Other Variables. The effects
of dance therapy on other variables are shown in Table 5,
reporting the change in each instrument.
Quality of life was measured in three articles through the
SF-36. In this regard, two of the articles reported changes
in the social dimension [37, 39]. However, in the study
by Carbonell-Baeza, Ruiz, Aparicio, Martins-Pereira, Gatto-
Cardia, Martinez, Ortega, and Delgado-Fernandez [39], the
differences were in favor of the control group. The third
article [34] reported changes in emotional and mental health
dimensions. In five articles the sleep quality was measured,
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Figure 2: Effect sizes for pain of the articles included in the meta-
analysis.
three presented significant changes, two were measured with
the FIQ [35, 37], and one was measured with the Pittsburgh
Sleep Quality Index [36].
There are eleven measures of the depression symptoms
but these measures were obtained with different instruments.
In this regard, the most used tool was the FIQ (four articles),
the Beck Inventory (two articles), and the Hospital Anxiety
and Depression Scale (two articles). However, significant
changeswere only observed in two articles, [35, 37],measured
through the FIQ.
Regarding anxiety, three studies reported significant
changes [35–37], using the FIQ and the Anxiety State Inven-
tory.
The impact of the disease was assessed in five article using
the FIQ [34–37, 39], obtaining significant changes. In the
study of [39] there were only within group differences.
Cardiorespiratory functional capacity was assessed in
three articles through the “6-minute walk test”. Two articles
reported significant improvements [34, 37]. Moreover, two
articles reported agility tests results (“8-Feet Up and Go”
test), with only one achieving significant changes in the dance
group [37]. Regarding mobility, [40] reported significant
improvements in the 5-Point Video Interpretation Scale.
In addition, two articles reported significant differences
in self-image, using the Examination of Body Dysmorphic
Disorder [34] and the Autofigure Drawing Procedure [38].
3.8. Meta-Analysis. In Figure 2, which represents the meta-
analysis, only 5 articles are included [34–37, 39]. Two articles
were not included because they did not report enough data to
calculate effect sizes [38, 40].
The overall effect size for pain was -1.64 with a 95% CI
from -2.69 to -0.59 which is large according to the proposed
classification (>0.8). The p-value was lower than 0.01 which
means a significant reduction in pain.The heterogeneity level
was large as the p-value of the Cochran Q-test was <0.01.
Additionally, this was supported by the other computed
coefficients: I2=92%andH=3.57. Publication bias statistics are
not reported because analyses based on the funnel plot are
not recommended when there are less than 10 articles and the
heterogeneity is large [41, 42].
4. Discussion
This systematic review and meta-analysis aims to explore
the effectiveness of dance-based intervention programs for
patients with fibromyalgia. The main finding was that
dance significantly reduces the level of pain in people with
fibromyalgia. This reduction was observed in all five studies
and can be considered as large according to the overall effect
size (effect size of -1.64 with a 95% CI from -2.69 to -0.59
and p-value <0.01). Given the relevance of pain symptoms in
fibromyalgia syndrome, there is evidence that therapies based
on dance may be beneficial and clinically relevant for people
with fibromyalgia. However, the large heterogeneity, the low
number of studies, and the different types of control groups
make that those conclusions must be taken with caution.
It must be noted that there were relevant differences in
the interventions. Although all included articles were based
on dance and have common aspects, there are differences
due to the conception of the modality. In order to reduce
the heterogeneity of dance interventions and following the
criteria previously used byHwang andBraun [25], the current
systematic review and meta-analysis only included those
articles with interventions based on the artistic expression
and excluded those studies aimed at evaluating the effects of
Zumba or step-aerobics.
The different interventions based on dance included in
this review were Biodance, on both land [37, 39] and aquatic
[35, 36], DanceMovementTherapy (DMT) [38, 40], and Belly
Dance [34]. The highest effect size was obtained after the
on-land biodance intervention is carried out by Carbonell-
Baeza et al. [37]. However, the lowest effect size that can
be seen in Figure 2 was found with the same protocol [39].
Although this could seem contradictory, the control group
in the last study carried out a multidisciplinary program
that included 48 sessions of aquatic and land-based exercises
and psychological therapy. This multidisciplinary program
reduced pain from 7.9 to 6.3, while biodance improve pain
was reduced from 8.2 to 6.4. Therefore, the effect size in
that study is affected by the benefits of the multidisciplinary
program. On the other hand, the study with the highest
effect size is influenced by the increment of pain levels in
the control group (from 7.3 to 8.0). Nonetheless, all 5 articles
included in the meta-analysis reported higher reduction
of pain in the dance group compared with the control
group.
Regarding aquatic biodance, there were other relevant
benefits apart from pain. Participants improved their fatigue,
stiffness, anxiety, depression, and the impact of the disease.
This may be in line with previous studies reporting that
physical exercise in warm water is recommended for the
management of chronic pain due to warm temperature and
the buoyancy [43–46]. Therefore, the combination of dance
and aquatic exercise may lead to higher improvements due to
the well-known properties of physical exercise in warmwater
and the potential benefits of the artistic expression in dance
programs.
Depression symptoms were significantly reduced in three
of the seven studies [35–37]. According to a previous research
[47], the minimal clinically important difference on the
Beck Depression Inventory was 17.5%, which is higher than
the changes observed after any of the interventions that
used that questionnaire. To our knowledge, the minimal
clinically important difference has not been reported for
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the rest of the depression instruments used. These results
are in line with a previous review [48], concluding that
there is low-quality evidence regarding the effectiveness of
Dance Movement Therapy as an intervention to reduce
depression. Interestingly, only those three articles observed
significant differences in anxiety. This reduction may be
related to the artistic expression of creative arts thera-
pies [15] and the potential effects of listening to music in
blood pressure, heart rate, respiratory rate, or anxiety [49].
The current systematic review does not provide enough
information to draw solid conclusions about the effects
of dance interventions on anxiety and depression symp-
toms in people with fibromyalgia; thus further studies are
needed.
Although only artistic and creative dance interventions
were included, other studies have investigated the effect
of rhythmic exercises like Zumba on different variables in
people with fibromyalgia. However, the poor methodolog-
ical quality and the low number of participants make the
extraction of conclusions very hard. The study by Assunção
Júnior, de Almeida Silva, da Silva, da Silva Cruz, de Almeida
Lins, and de Souza [27] observed improvements in pain
and physical function, but the design only included one
group; thus comparisons are not possible. Also, a recent study
evaluated the effectiveness of a virtual reality intervention
that included one environment focused on Zumba [50, 51].
Authors clearly stated that dance steps were marked by a
professional kinesiologist and dance teacher, with no artistic
nor creative component.
Impact of fibromyalgia was also reduced after dance inter-
ventions. All articles that used the FIQ observed a reduction
that was higher than 14%, which is considered the minimal
clinically important difference in fibromyalgia patients. This
finding, along with the improvements in pain supports the
notion of the benefits of dance in this population. The
growing interest on new technologies and virtual reality
may complement the dance-based interventions. Previous
studies have showed an improvement in pain, quality of
life, mobility skills, balance, and fear of falling, supporting
the notion that physical exercise performed through virtual
reality may be an excellent alternative to improve chronic
pain [50, 51]. Therefore, future studies may explore the
potential of virtual reality to conduct dance-based inter-
ventions focused on the reduction of pain in fibromyalgia
patients.
The current systematic review and meta-analysis has
some limitations. First, search was limited to studies in
Spanish and English indexed in the mentioned electronic
databases. Although all journals indexed in the Journal of
Citations Reports are indexed in the consulted databases, it
could be possible that some articles written in other languages
have been omitted. Second, two of the studies did not report
enough data to be included in the meta-analysis; thus only
five of the seven articles were included, which means a
relatively small sample size. Finally, findings and conclusions
from this systematic review and meta-analysis must be taken
with caution due to the large heterogeneity observed, the
possible publication bias, and the different types of control
groups.
5. Conclusions
Dance-based intervention programs can be an effective inter-
vention for people suffering from fibromyalgia, leading to a
significant reduction of the level of painwith an effect size that
can be considered as large. Also, dance may improve quality
of life and physical function, as well as reducing anxiety,
depression, and the impact of the disease. However, findings
and conclusions from this meta-analysis must be taken with
caution due to the small number of articles and the large
heterogeneity.
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